Searching PAJ 



ffllOUl 1/1 



(51)Int.CI. 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 1 1 -1 4551 9 

(43)Date of publication of application : 28.05.1999 

H01L 33/00 
H01S 3/18 



(21 Application number : 10-248826 (71)Applicant : TOSHIBA CORP 

(22)Date of filing : 02.09.1998 (72)Inventor : KAWAMOTO SATOSHI 



(30)Priority 

Priority number : 09237448 



Priority date : 02.09.1 997 Priority country : JP 



(54) SEMICONDUCTOR LIGHT-EMITTING ELEMENT, SEMICONDUCTOR LIGHT-EMITTING 
DEVICE, AND IMAGE-DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
light-emitting element and device that has an extremely 
stable emission wavelength and is able to convert the 
wavelength with a high conversion efficiency in various ' ; f£ 
kinds of wavelengths from visible light to infrared | 
regions. \ as 

SOLUTION: A wavelength conversion part FL with a 
wavelength conversion function and a light-reflecting 
part RF1 with wavelength selectivity properly combine a 
light-absorbing part AB with wavelength selectivity and 
appropriately arranges it in a specific relationship, thus 
breaking the leakage of primary light toward the outside 
and at the same time, converting the wavelength with 
extremely high efficiency and taking out secondary light. 
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[ -- -"I] 

mm i ] f§ i m.mn~$% i mmm^mt 
mmmtm i ^.m^mh-cmm i ^m^m 

V *FA'tT§2#7^ffiffiT§fc^LT« 

&stft £ nsfjie 2 Mtsti'SKWfi < , 
MiE^TtB^ mm m m \ %mm%mm& io 

mt, 

mmmtm i ^mmiLTtmB i ©s^aii 

^SPA^mW*n§luf52^B^1-5KIWfg< , 20 

[«^3] s i oasgswts i ^sjsmts^t 
mmznmm i %mmiLT-msB i ©sit as 

■' ^n- _."iri"fK r " ' _ L r - [. 40 

mm s ] mmm i ^hm*. 79 7 ? sum : 

-rn J 1 1 » r=^? 

Mi:, 

mmmm 1 zmmh-cmm 1 ^m^h 
2 (D^mm% 2 ^Ttssm-r 5 1,© t lt« 

^^nTv^sS^ftffii:, 50 
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|g2 07fcHW@Pi:, 

nt^s 7 ] mm 2 - T ^-r? < t mz* 

#® £ T 3 W^S 6 fB«c?)¥¥f*5S7t*?o 

[«^^9] 1 1 mmm% 1 ^^stm-rsisfc 

mmzmMtzi ^t^motmies 1 oifcgfc&g 
2 oagg&w-r s 2 ^Tt^stBt^ irm 

1 1 ] wish 3 vmmte, tm 2 

mm 1 2] ® i ©si^-rs 1 m^tH-rsss 

mmnztm 1 ^^MLTtutB^ 1 ©Mi^as 
asB 2 ©asft^w-rs 2 ^^stm-rs t lt« 

%fficm § mmm < , m 2 ^jttc^fr 5 sst * 

immi 3] fa!B^4£?)7fcS^ti, 

imm 1 4 ] tufBnmsp©7t* 5 tii b 
n, Mfiig^^^ m tm 2 ^^k: m § 

WXWfi<, MfBIMJl^Bffift$n§fufBl^7tt 

srawn ^ - - " H r j - :> l]r r- 

Sr$Btm/cctSr^®t^§l»^6~l 3 ^-f 

mm 1 5] tuiB«^®g^7t*5£i]bijt^tB 
mm^^mz-tcctmmttmme-i 4 
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nmm i e ] mm i 3 8 o n m&rf-eso 

?Sfcrsw^ 1-15 t^-m^ 1 ^mm^m 

mm?, 

mm 1 7] mmm&, mmyvm^mk 

ZnSe, ZnS, ZnSSe, SiC, fcitfBNfr 

§l tmmttzntm 1 ~ 1 e w^n^ 1 oke 
.'• 1 i ~ 1 7 cD^rn^ i otiB«£D^#f*n 

mttmm 1 ~ 1 i ©wn^ 1 okie*©** 

[tt^2 0] 20 
t5!5HgW©±^S?^ m l <9$tg$:WT?> l & 

m^^m^Bmmsmtm i ^mmiirtm 
% i t m%zm 2 ©t^&w-r s 2 mtmm 

sianA^sfetfi $ nsiws 2 m^mmmm. < , 
mmm^mtim&zriT^zmmt, 30 
mm2 1] ussw^ 

ttjflE^sp#©-h^s*n, m 1 mmMtz, 1 & 

JsafiT h 7t 2#Bdrr5gff$2flg<, 40 

m r * iS^fe^fcLTii^nT^sm 1 comm 
mttc tmw.tr %¥mmmm 0 
tfflE^«w©±ic^$n, 1? 1 ©i©&wts 1 & 

Slc0l^taH^|g2©l^WTS2^7t^til 50 
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tufHl^^^Tt® t> til LfflKffit % ft, tufEMllS 
l» BSctfJSftStfflE 2 s l$Wg< , 

J» SSttfi £ ft 5 tfflE 2 ^Mtf §gft«g < , 
tafH^¥ft%7t«?A^-Ktt £ti luffH l #ft£*fT3 

5» 5 s t ? 1 1 '.if ^ 5 -i i r >. 5 1 z mmt 

t, 

t toiBjtRiRfiP t a) m urn h nx^ § c t 

mm 2 4 ] tufBig 1 commtt, 7? y mm 
iz^mznT^ctmmttznmz 1-2 

[ft^2 5] S8Wt 

MEUggW^Jit^^n, S 1 <9i&g£WT 5 1 ^ 

^ 1 flsittiia^ 2 ©is^wts 2 ^^mtfi 
t%t><DtbTmiEtiTv>mmmt, 

mm b mm 1 ^^s^f §^tu« 

mtm 6] fiji5ig2©7^^a, &mmm 

imm 7] mmzv>m.m&, tmz%m>E 
mt^mtLxm^nzv^ctmmttmt 

[«^2 8] mmmt, 

mgmmio-ttnmtu m 1 mmMt% 1 % 
mmmt^mimm^t, 

mmfm^-h^mai zra mm 1 mm 
m 1 ©i^^ttn^sn 2 ©'is^wrs 2 ^^stfi 

§ t,® t bTtjjg^nT^sn 3 07tE#s^, 

[«5fc3H2 9] taiH^3^Hifii^, mmmsm 
mm § 7^ y mmfc ^M^nr^ct^ 
mtt%mm2 mmmwfommm 0 
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mm mm(D±\mm-$n, n 1 ojsg^w-rs 1 & 

mm^t^mmm^£ 

m i t ttmzm 2 «$?g^w-r s 2 ^^stm 
r§ fee?) t LT«^nTv^$g^ifiPt, 

n, wfcv&ffizm%mm&<, m^xmm 10 

t t § m^e 3 1 f5«co^^H7^« 0 
[»*s 3 3 ] mmmmmm 5 m tijc^^ 5 

1 ^m^Mt^mtim^(Dtbxw^nx\^ 20 

ftt Jt2«S§ 2 5 £fi* ft C £ £ T 2 5 ~ 

3 2 O^ffift l ^tcEiS©^#ftSB^to 

3 4 ] t«i^eM& 9 m bmmf b 

I§ i a^^&i* 

2 5-3 3 0Wnfr l o£«B«0¥*ttf&feSB<> 
[flf^ 3 5 ] fCIBH l ©iggti, 3 8 0 n mWT?£ 

30 

i^T5fM2 0-3 4 CDVvfnfr l ofcfgf^jf 

Z n S e , ZnS, ZnSSe, S i C, £<fe 

ftHt^&C !_ I ilLf ^-^JI2 0-3 5<Z)Vvfn 
ft 1 oeiESO^^^T^B, 

[tt*S3 7] tuta 2 mmx&%c£mm 40 

^r§tf*S2 0~3 6^TtlAMOtf5«^#ft 

[!M3 8] mz2%m, m£ f m£mmm 

^© J: t !M 2 0-3 7 « Wtifr l o£iE«0¥ 

[^ti . 1] -.1- ? i%mmt%* 

5i F -lii r "tlf^S^ 50 
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MtSliTfeSPt i t) Sgtf USPS tifetuta 1 #ft£»JK 0 
TfuEH 1 ®$fi^M&Sl!2c?)t©&WT§ 2#t£ 

Mt5$mi^§Ma: ^ m L.-fijj cm - 1 1 wmm 

m^<D£Lxm^rixv^m 1 
imm 0] n 1 ^siMt? 1 %mmt%* 

rmm 1 ttsas^ 2 mm^t § 2 

mft mmnmm 2 ^sott^i- %mmm< , 

^^o)£bTm^tiT^B\(omnB£, 
mmmmft mm nstwH 2 &^&g&wii5t 

[«^S4 1 ] m^b i ^T^i^a, 

mtmi 2] msM i ^7^gi»7t®^^oij£K 
5.n, tdEB i vmmmmm imm 2 

i %mzmmumm^c)£ brm^nr^ 

4 1 nft 1 otcfe«^u«g^^Bo 
[«^jS4 3] m^mmm^tmmmmmii 

m2%mzm%mmm^<D£bzw$i-£riT^ 
^4mMMm^tbm^rcc£mw.£tmt 
m 3 9 - 4 2 ov^-f n* 1 1 otta«c7)B^^« 
[i*i4 4] tnfB®4©} , £Ei^tt, mmtrnm 

[ft^JS4 5] tufBH 1 <TMWii, 3 8 0 n mOT"e$> 

mrnzmm, mmimm^k§^c£m 
m£tmtm 9-44 co^tnft 1 •otcies^ia® 

Z n S e, Z n S, Z n S S e, S i C, fci: 

[lf^4 7] M!52^m qIli7tTS§ct 5:^g 
i:fSW^S3 9-4 6t?)WTifr 1 otfH«c?)ia«S 



■^y^^m^o 9-4 7 ^V-fi-lty 1 -iCfEStt ^1 

[HB/Wir«] 
[0 0 0 1 ] 

< ?^MA^sscm$nsi^7t^ap^ 10 

oPS^KihL m cs> 17 : 2 ^Tfet^jg^L 

[0 0 0 2] 

20 

[0003] cn^mwwm^<T)o%^, 
§ 0 Mwwmmmt, wm&m\ 1 1 — v 

[o o o 4] fcfc, MHtc^T rgft^y 

¥#f*J In, Al, Gai-„ N (O^x, y 

^feOfctSo MAS, InGaN (x>0, y= 30 

o) t raft^ruf fc^snsfc^fct 

So 

[0 0 0 5] IIIjSt3^LT*7* (B) , 

v^ja^tTtti (As) , 5 A/ cp) «^a<i:fc 

^Wj7ra#t77##f*fc rsft^7 

[0 0 0 6] SfbtfU ^77#«lt!t ^ 7 ,£ 
MltS C 1 £ «fc -o TAy V 7^ 1 . 8 9 ~ 6 . 
2 e V£?%ikT%rctb^ L E D^#f*W^# 
S^LTWllI^nTV^o Wfe^^S^Sl 40 

t?iSi»a^ wtz^z c y a*? tmtf, #fiyy^ 

J t IJ t) 7 r§C^^-et5 0 I nx A ly G a 

1-x-y N^^#ft^ffl^/cSS^7fe»?ti, ^Jlffl 

So 

[0007] c(D£5rmtJ3 ] )vmmm%^tc 

?7f, Jpn. J. Appl. Phys. , 28 (19 
89) p. L 2 1 12. Jpn. J. Appl. Phy 50 
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s. , 3 2 (1 9 9 3) p. L8l£^m$HPF5-2 9 
1 6 2 l»Pf§^*lT*5o 
[0 0 0 8] 

[0 0 0 9] £?8iit^ MS7y«yHJBo*7 

.tlx TOS®&^?ert^f e»^< tv^wjg^-p 

[oo l o] H2 7, llliifct y ^/y^,^ 

[0 0 1 1] figK^T, 
S^5W$^co 73*17 

[0 0 12] |JU:«t^Lfe«t5K:, gf*«¥3i{*%7« 

[0013] m<n*mmtmfc%^T^ 

1 G a AslWy, Sifefel^TttG aAsPl 
$/cti InGaAl P^*ffl, Sfe^7fc^T«G a P 
^Sfctt InGaAl P^#fi ffitfe^tti I n G 

a N&*m0an<, mmmzmmzmrmiK 

[0014] ummLfci.bmmmm*< mm r ; 
tmzvT. *mmm?frmmn% 1 mm 

[0 0 1 5] 03 0 (4, C0<fc5&ifclg&«i£ff*.fc 

LfeMH, nj-F'7W2^j y)H^V 
(led) 9yy?$s„ *m&m 

»?9 0 0ti, iJ-H * 7WA9 i o±£Y^yy$ 
tl, 7-f79 3 0, 9 3 0ii:<]:t)ig©S?e^n 
T^S 0 Sfc, ffft^?«MB(JtB9 5 0^ 
<fc DWfcnT^So SBE, ^#f*%7^?9 l Otis 
t-;PF1iM9 4 0£«fct)^ih*nT^5o 
[0 0 16] ^gC^Lfe^N^S^aastcfev^Tti, 

%mmm?9 o oib^ffim^ns i%mmm9 
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' a my. '.. -f f l ®^ ^es-ts c £ 

[0 0 17] LfrU H3 Ofi^Lfcfc?*!!^^ 
m 9 5 0 ie ,t h T-'XT RJR.fflJlS**!:*: ttHlf ? 

H^LT g& fcs&b ,FT r " fcv 51)Bib^^feo 10 
[0 0 18] £»nx^£ft§7m, 
* fife 2 t 1 ^Tfe - ft ,M p S -1 1 + :,MbA > 

[0019] i&esiK^stm^ns i ^TtcD 

jfcitf 3 8 0 nmOT©MIt$§*^«, 9fi8f 
J - ' Fttn | r - ^ | | jf, t 20 
Ufc^ll*ftWT§^5^*£££f§Ji£fc35 

[0020] ^ ^©nf^sefes&to^^^t 

Lh^§ 0 Sfc, *^)t^7ti:mi:©7tSft^Ktil 30 
[0 0 2 1 ] frfrSiB^lllMifcfc&Tfc 

$n/cfc0T^§o Tabs, *%H|ti s mmmm 

[0 0 2 2] 

[iss^M ■ r g v, ^ ? g] . twa i ft * r - . • 40 
*^^3»{*Msm n i oymmtz, i 

y ; : =hf !*f )mt ■ fftfi 1 

L Cftfajg ] c7) *gl:asa§®2c7)KgSrWr§2^ 
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[0023] Sfcti, ^fS^W*?^*?^ H 1 

Mte 1 ^Tfe^MLTMfEU 1 ^iSg t im%%m 2 0 
i«?*rr § 2 ^^scmf s t 0 £ bxm^ nx^ 

%smmm<, tmw-mtr m^nmrn 1 

[0024] icfcti t--?' 1 >f*l§7fe*?tt, Bi 

t^te i %mm%LTmzm 1 ^gt^*§®2 0 

StJRWfi<, taf5%7tMft^ffiffi$n§WfHl^7t 

mt, mmmm^^mi^&Lm^m^ri, tuta 
tg»P^Bffiai$n§fgfH2 ^Ttt^rsH^*^ 

[0 0 2 5] 

[0 0 2 6] $fc, tufB^ 1 

[0027] mmwmmm^ m 1 
tuts i ^TtsMLTtufH^ i m%t&mz>m2 <d 

[0028] ccr\ wMm2(Dmmm-, mm 
sfea, Mia2^feMitr§fc©^LT*^$nT^ 

[0 0 2 9] Sfett, *%Bj§©¥^f*m*?tt, H 1 

tuta i iKmmiLxwmm 1 ®ig^asasn2 © 
s^^-r s 2 wt^mt § © bTfltogs nTi> 

tj-Bn, mmm^hik^mm^ 1 ^^ss^-r 
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[0030] cct\ wMM3<7)&m.&, mmm 

[0031] mm^mmm^ m 1 
7^ ixmm rmmt, msmm 

t5i5 1 ^Tt^tuxbTMfsig 1 t nm%m 2 © 
mj£m^2kmmmf^(Dtbrm^nr^ 10 

vmm t , tcct mm tt^ 
[0032] msB 4 (Dmrnm, &&m& 

[0 0 3 3] tu®LfcB2 7iSB4©7tHW«P 

WfEMl^$» n^tufH 2 ^JftdtfT 5 RIR 20 

[0 0 3 4] H}Stfcl2 7!lSl4©JtgSrtPi: 

[0035] sfc, mMzmm3<ommm, s 30 

$£ftT7T&&7 0 
[0 0 3 6] t;7 IftlSH 1 mm, 3 8 0 nnu7F 

mmt m^m imm zt m 1 1 r 

So 

[0037] £/c, ttflB^wi, mtm vm*m 

ffc Zn S e, Z n S, Z n S S e, S i C, fcJctfB 
N7t777t7r 7777n7V'T 77777^ 

ttsc^^ffa^r^o 40 

[0 0 3 8] $fc, tafH2^m Rffi)ra>Sci:;& 
[0 0 3 9] icfc, tWE2^7ttt, #fe£J§ft*:#ft0 

[0 0 4 0]-??, *^t«t5^»ft5^Ktfe, ¥ 

- = ^ i -zb 

mmtzctKZ*), mmm^mm*)&b 50 
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[0 0 4 1 ] icfc, ^^KcfcSBfi^gSti, H 1 

i[fmwi:y<->m : m : : 1 77:717^77 

tsi^TtMXLTMfeigi^g aiis u + 
z^mmmt^mt LTH^^nrv^ 

77^7:.. 777777-hO 77 - 7 7167-77 
•Ti. 7K77777:-777'77-s77^ 77^7, S 

s 0 

[0 0 4 2] 

7/.-777f£] '^777, 7flrailfl!7f#77 

$gl»i7 S^KttSW-rSJfcg^Wi:, iggas 

c^bm^ebts o t: e «t t>, 1 mmw^m 
m:Mm% ttt imibTm^^mMM^ brn 

So 

[0 0 4 3] OT, Hffi^#,lLoo, ^^©^10 

assise ii 5 t § m 

ffiF LfeitfTtWXfiPABAW^nTV^*^^^ 
#y*2^¥i«*^ S i C CKft^Uay) ^§ 

v^iz n s e (Muymm) mmmowm® 

[0 0 4 4] T%t>S, ^B^lOAft, •9-7 7-f7 

ssi 2±t«ji?n/c^#f*c7)^jit5g^#r§o 7 

2_h^ti, ;7y77*14, n^ay^f 
^hJll 6, n^7-yKll 8, %7tH2 0, pM5 
77 KM 2 243<fctf pl^y^^ hM2 4 A^CDJiffT? 

^^CliJ^^lffi (metal -organic chemical vapor deposit 
ion:MOCVD) fi:«tt)jg^1-Sci:jt)^*5o 
[0 0 4 5] ;Vy77«l 4©^*, fJ^tfn^G 
aNtf5c:Wt*5„ ni3y^^Ml6fc n 

mi 8fe±tfpi^7y FM2 2a, mmmm2 
ofc^vrmbcmmmtZo zmm. 
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GaNfcl-SC^A^So 5^M2 0«, MR7e 
7yF-7°©InGaN»§LJ:^§„ pSta 

hn 2 4 a, pmnmtm-^vtmmu 
[0046] pm^y^^hM2 4(D±\^ mftm 10 

W7§pfMfi/l2 6^±«?nTV^5 0 Sc/h, nl3 
y # ^ 1 8 0 J:£ n f MS* 3 4 ^±«£ tlT 

V? • Ay K 3 2 «*£ftT^So #yrV • A 
7 F 3 2 ll»l)^fR7eft^75fcfe©B*L 

r^v^rmyf^yftmo zh\u m^mm 

[0 0 4 7] <1^, *^£^Tti, pfj««2 6 
CD_kt^ Sl^Uffi F L «t tfJtKJRfiP A B tf, C ©II 20 
nT1^5 0 eft 5© 5 ST, iSg^ft 

[0048] mmmm f l & ^Tta 2 0 ^estm* 
n/c 1 &>£&mut, <t tJgj&go 2 ^mmmtz 
mmtz, zmi&tiT&, mx.& mom 

mt, mmzQftm&zm 1 ^mmiirmm 

mm 2 0 B&tfi£ ftS 1 ^» 3 3 0 n m 

«i^fi7£t7 mfoKkm^sm&wtzwt 30 
(4, rots 5 ^ mmm<vpft%e)m%%T § * 

wmm 1 %mm%LT, 2^mmmt 
mmtbr^ mm, m^m^tzmt 

LTfct Yi Oi S : Eu^LaiO, S : (Eu, S 
m) , Hmffif£%£f% © t UT (i, C S r , C 
a, B a, E u) 10 (PO* ) . • C 1, , B^OWi 
^fSfeCiUli, 3 (Ba„ Mg, Eu, Mn) 
0'8Ah 0> ftiffc^fSC ctlB© 40 

[0 0 4 9] £fc, ctlBCD^TfciJia, 3 0 0-3 8 
Onm#}£0Kgf£fcV^TtlKt o -^^Wr§ o =Ko 

T, c ft ^ ©iMJte <fc t> ^*W^l^il^tf 5 fe 
fefT ti, WtM 2 0^380 nmKT© 

[0050] fm^AB^^rmmt^o ft 50 
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wr§ 0 7&t>s, l^Tt^ig^TtesrsM*^ 
2 %ytmmmmt%mmm^& 5 &® 

«?B^7§o c©Jli«Mi:Lm 

ns»££tf\ S&I&ftA B CQltf^t ®mt, 7 

y 7 HJ 7 v*-;k ^/7^JWfftKfflWi 
t^-etS 0 Sfe, f^- - -f jf4.1: L-CAvT 

2^7tA !i »fecD7fecD^e^ ZAjlh • 
[0 0 5 1] C<J)£5ft?mU1®KB%m%Ct\L& 

f LmmftTJFn%mtmt% h^iiwi 

[0 0 5 2] *^fci§®2 05lffl^Me^5 

^*ft%7t*?eo^rm^t§o 02a, *^ei 

^tSBrffiHTSSo ^He^L,/c^Wf*%^?l 0 
B fc, Sft^'J >> A^^#f*^ if SffiV^c^£«??$ 

[0053] ca\ ^HSMieio^T^ MS* 

A B r r j 1 'l^Pf-tSrR E 1 & 5^'+ t tlTl 5 * ?fu 

xEtfc^ 1 nmmtm&o mmw e i a^ss 

fmwtSc T^fcs, /tgitsPRE is, vkmw 
mmmb, 2 ^ - ,^1 -r _ ,\ = 1 = ^ ' h • 

T-fy^LTTtKI^RE l^J#^7Sc^^-et§o 
[0 0 5 4] }tH#*R E 1 t LT, 7v y 
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■&nkbfzm$K, mm^nmx/ un) titc 

itisy^y (s i ) m{&$v (ticks 
{t7)^~?j.L (a i n) hmwywi* (I n 
n) , &%^$cnz<?)5%(D^fnftmmt^%;% 

#iJ9Aj& Ellf^y^;K ^SSHfUax ^Hl 10 

[0 0 5 5] cCDcfc5^7tSI^RE immt%Ck 
£ J; D , '&m.&B F L ^11 bT»ft Ufc 1 WtZft 

s*wr e i ^iB«r § c tfci 5 , i ^jfeoifia^Be 

itT5i:i:fc£, ifcOTISPF L£11L£ 1 20 
[0 0 5 6] *HHJc7)|g3©llW»OV^T 

mmt s o h 3 a, #jsm§fc: <t §1 3 mmmiam 
mi^bmm^^m^i oca, ^m-mm^x 

^ ^TfeDHMLTO^ BMg&fiBFL, 7tS 30 
ttSPRE K feitfMWAB^5HT^5££ 

[0057] immmzkm, mmR Eitft 
smrspa b tmm^b^-zmm^' c >c t 1 > , t ■ 

nfc^»f*^a6?Sftft 1 5 1 1?* 5„ 

r%tK 7tE»@PFLtt, m^mmv imMbx 

,MLf. 1 >^t#. x» ,-^#Lu i&gg&SPF L 
CS^StC^^^o cC0cfc5tLTM*nfel^ 40 

br.. tTOspre 1 m~Mt% 0 

f icDftmm^mx^R e 1 ^bbt &c «t 

D , 1 ^MJTOPMT § t ikgg&sp F L 

mt%cttfx%% 0 r&frK ^fLTfeti^s^ 

ISP 1 L «@£ftT^g&5W£-f5 £^5 U8£ 
[0 0 5 8] £ 5 )tgl^R E 1 ©±£7t!ftlBjap A 50 
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Bfc^tfS TtHltSPRE l^glbftl^ 

Tt^lRLT^SP^SH^lhfS t 5 2: i: 

7t£ <fc 5 KMISP F L tfHS2ftT^£l!Bttf£-f 

C' ] v ' t - 'I. ^11 1- t' It 

*#ft^»?£^^T^t5o 0 4(i, ^M-t 

sis 4 ©nsgj^i : - +£t it ^ i =r k t mmmtm 

fltJas^F L ^WR El fet O^^SPA B 

[ooeo] tmmmfc^Tn, ^ai2 

E 2tt, 5S)tW2 OA^Sttfl* nfc 1 ^&M!tLT, 
SlifSPR E 2 C fcfci 5 , ^tW 2 0 ^ BSS 

1 2ifl£SctfJ;*n5 l ^7t^W?A^^t§o ^^-et 

s 1 2 ©iffitfe^T^LHi^tis ctm<, 

S c i: t «fc t) % l ^Til^^SP F IX A 

mT-wmmbmmzm mz.£&?i*%>&5K 

[0 0 61] TtKWSPR E 2 (7)3lftl$&$$fc 

«t)t>, i^7t^MLTa^gi«wr§t 

2 o*^*« 1 2|ci^ctfe i ^^fijv^^-e 
^sg^^fcLTti, ma; aftr^^^tA cm 

N) ^SfUyy^A (InN), S(t-ty>>^A^7 

^K-^^^m^kmm^iimcmbtcmm 

^y^bT7feE#SPRE imf&t%tthT°%%o 
[0 0 6 2] Sfe, }tKltMRE2tt, c«t5«l 
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§ i -5 t ttiiL F L 5SR 1 2 

77 y 7EI» Sift < , i-JBH& if ?)Ef»S^# 

[ 0 0 6 3 ] TtHI^R E 2 SEgTSegti, 
H4^LfcMiettlg$n»^o 7&t>S, ggUM 
12-2 O0HS£K«Lfct>, »«1 2 0*ffi£ft«L 
Tfeg^o g*gH/fl 4-1 SW^ftfrfcft 

g#MRE2^LT«^LTfeS^ 0 10 

[0 0 6 4] *»cj;5Jg5 01iSM^§ 

7^ -7 t j ' - - ■-■ritiHg ^ 3 5 >i tm<-t 

TfeHI^RE 1 , fc<fctf«JK»AB)i^&ftT^ 

[0 0 6 5] ^iMicfe^m see, 20 

cDJTOTtKf^RE 3££D®9B3mTV^ 0 
TtSI^R E 3 ti, }fci3I«tt;££? St>0T£oT 

[0 0 6 6] Jtg&fflJR E 3*\ SOT^t 7§±§ 

5 KITTENS 9 SSSftfe 1 ftHftfcMg 
^SPF L^XIfLT2^t^$n5©-f\ 

a, tu$Lfc£5&77y^fm^J;^mt§ 30 

[0 0 6 7] JtEftWPRE 3tf, SMRttfcW 

T§c^£*x f^fS?l OE^TtffiffiSP^ TtEif 

spr E3m&zftT^%^mnm>fr\zm.t&ct 

"1- 4 77771 'if >' 

ft7tEPEE3?|7fjH/^\ jffi£0PfjaaP0&fr5 40 

2 777K^7§7 5£Ttul ft0SG§f^#-y;& 

zmn 77 It | k — e :bI ^ - _ ^ ; t 
7 ; 77? M 7l 7SWSPR E i "fCri * J 
5 < § c £ £ 7 *7t®^c?)?67^?Sr§M£ 

[0 0 6 8] 7^77^1! 6 ©IISMWS 
*#ft%7fe»?tO^TmHJT§ 0 06(7 *^£<t 
§H 6 0HSIMI^^§¥«#:5S7fc*?®W^^J 50 



^T§DTfflHT?$§ 0 ^H£^b7cWf*IS7fe»?l 0 
F £fc^TH\ MHil^F L©7tAi«l! 2 CDJtS 
WaPRE4AW5nT^S 0 7%t>7, ?£eD&t)ffiL 
SSg7, 7feEltSPRE4, iggg&SPFL, t7^7R 
EK £7tfM^B^Ct7iffTlS75>nT^ 

[oo69] zmz 77tfff r e 4 t7 % 

fliAtf, m$ >y rat s ct^^ 
[0070] $/c, sg^ftsp f l a, 1 b 
So z<Dmm\z^T^ m mmmmbTWMb 

[007 1]$fe, ftgaWR e 1 a, si$h#b 

nm-zm 2%mcm%Rmm&<, 1 ^^tcwr 
[0072] mmu b a, 1 ^mcftiT^m. 

\mmu 2«cML-Ttifi^tW^Wr§i5 

[0 0 7 3] WlEitt ^2 OfrZm 
tm 1 JJjJttiJtgjSWPR E 4 5^1 OTjgg^SP F 
LfcXWU 2^7t£«^^$tlSo S/c, fi^SSI 
SPF L Kfc^Tj&Ig&S ft-fCS! Lfc 1 )t 

[0 0 7 4]-^ ig^SISPF Lfr£®C£lJ£nfc2& 
7feD5-Bl?7tEWaPR E 1 cD^tffilfb/cTfe^Hi, 

n/c2 ^0 5 tS T^TtH 2 0 07»tt}^L/c)^} 

(4, TfcEWSP R E 4 £ «t *) m $ n, ll^^SP F L , 
Tfe^SPR E 1 fcJctfTTOiiA B .*jSlLT^t® 

[0075] ftRmnE A^mm^m^ 

fe2^)fctt, ^Ml 2-2 6t±»»n, 
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z, t=i T n i ^rr= p r 4 ± - _ L 

[0 0 7 6] £fc, *HMIt M$Lfc|!4g» 
11 i« ;5i»iy S 

ffcfct^ jg4»$inML 

fe7tHI#P R E 2 MPT § Litil ISTfeM 2 0 
E>«ttl}2ft 1 6 CPI < F L 10 

i ' m t* ^ ^ > i it+t 7 '^BgLfc)tki^ 

RE 3^*1-5 C^iD, 

[0 0 7 7] Hl~0 6fc4oV^Tti, 

& ZnSe, Z n S, S i C, B W3;Z(0#1ft%mf 
SC:i:^-7tS 0 30 
[0 0 7 8] ;fc?8HJ£J:5¥#tt?8)fc§iWCO^ 

TfeSBl 0 0 Ati, ry-K • 7WA'M 

t°j cd r l e d v y7°j -rat 

^ ¥£fl3^?9 0 0B, U - F • 7 I— A 1 1 0 

?i pfsKMr 4: uNiffi - - -f - 

WA1 1 O^oitfl 2 Ofc^tbT, 7-f7 1 3 0, 1 

BW, ifJIl 4 OtJ:0t-;VF$nffiM*nT 

[0 0 7 9] ^Mltfe^Tft, ¥i^MR?9 
o Off Sffi7 tHtJW LtfEttsnT^So £B 

tc, $m 4 o«, mmMmGt&mimABt 
[ooso] isg^aJF ^mmm^Q o o 

A^SCtti^nS l&ftfcRlRLT, <fct>lifcl02&7t 
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^wm^-T^ym^mm^ o o^nffii - -7 

[008 1] TfcMiSABf* + i j .^r -wim 

mt%£5%mm$im&t&o t%t>%, mmi 4 
0 Km<omm*fflkz#% ct\z&<o, mm 

ab««77 -:- .p^-sffffl'' ' : 

IW^flMfr^lLT, TOt -777VJ77- 
;k ^77^711, ^77x7 

[0 0 8 2] $/c, ^#TOt«?9 OOtimS 

%m?t flJAfef, S{t#'J7A^¥##^ 

ZnSe, ZnS, S i (7 B N& EmU^ftM^ 

[0083] tsmtztat. wmmm immt 
setts.*), mmm^9ooti^covAmm 

[0 0 8 4] fflkimfiiB%m%C}lK& 

[0 0 8 5] ftfe, H7tfe^m iJ-F7L/-A^ 
-Y 7°0 L E D 7 y 7°^-f J t L- T#. u tct>\ *%HJti c 

ti£ISS$tisfeco-ett^<, ^©ffitfcfj^s; sm 

D (surface mounted device : iffiH^f/WX) ^ 
i 7^.' I I 7 D -7/:7 l:-:.h -. 7L:p]^trl^L-T^«£7)a 

[0086] ifmm-^mzo^mm-^m 

[0 0 8 7] ^^(*%7fi*?9 0 

0C9Sfflt?^^^SPF L^EiSnil^o SBtCs 
StihliMtt, 'J — F7 1/- A® 7 ygPt^lt B tlfc7 
yt-^-;P FSP l 4 o a Zvftmm? <t 5 
ttBtife77^-t-;PFSPl 4 0b^^Bft§ o 
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T, 777-7-7 FSPl 4 Oa*TOSKftSrWT§ 
ffiRWA B £ 7TfT797575 7«¥tlTl^ 0 
[0 0 8 8] 7 77-7-7 FgM 4 0 a<Z>*fft£LT 
fc£, fJ7t£x777lffl^ffl^§£^-<7t§ 0 

nu7 07 ^S77y 7 b U 7 V~>1/* 

#S7ffl75ct77?7€>o 

[0 0 8 9] Sfc, T^^-^Fffil 4 Obtt 

[0090] mmmmmmmmmmm t io 

l»tt7LT7 77-7-7 Fggl 4 OaWU 
77§t7, +15M7-7 Fi«g77 D^cDJIH^f 4 

T*5 0 

[o o 9 l ] imt^WMMKftt^I 

7M^t7Wt»iTO 7 tfe^Jtettcfefeeft 
a^r^ y^m ifosssfbiia^cass-rs etc 

<fc MMT3-T7 y#&J0*fci5-fc#&2 

[0 0 9 2] CcDi^^MXSPAB^tSCtCJ; 
t> , &g£&«5 F L &3Sfl L fc 1 M«« L T W\ 

cDijjasissihtsctA^sttfet, m^mm 30 

[0 0 9 3] 77»7Sf73 7W*%7tgM 
7 71^7=^7 § 0 B9tt *f»75|g3Wi{* 

tuv ■ 77 m 77777 7 -,: § s ... 7 g 7H : 77* - 

777Bl00CtK y-F77-77777)LED7 

[0094] 7jif*P77^m mm 1 4 oa, n 

177±_7 "^7777 E 1 >L Tf^-r- J- 

^nx^5 0 7777, trail 4 oa, $gat«e;& 
msi 1 4 0 c#^r$n§sg»^'tt7feEitftti, 
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[0 0 9 5] CC0J:5»7tgltSPRE l^BBBfSCi: 

77*7 asggguss f l ^jti l -ess l i ^^is 
l iz^v&mmz 2 ^ t u -7 mss^ r e 

l^HTSc o£t>, j^MfPF L7«#« 
HWfiPRE l^BBgTSctti^ l^cOS^P^ 

it-r 5 1 1 fe aggggasu f l 711 t 7 1 m&m 
Lx^mm^wm m _ l a : * ? t 5 teas, 

£ . 4§n 717^ 7 j 7?f ; _ L-7§ 

7 i : ^y 7 777 - ', . ■ mmmm 7 c 777 7 

So 

[0 0 9 6] ^ *%^£«i:S«4«¥IW*^S« 
C^Tl^TSo HI 0(7 *5^|fc<tS®4^# 

ft%7tg»10 0Dfe, 'J — K7 7— 7^77© LED 

[0097] *Mft^cfe^Tti, ¥mmtm?9 0 

OcO^SCSc^^aJF L^EB^nTV^So *B7, 
^iJltti, U- F7 y 7W^r Btl/c7 

yt-^-;i/ m 1 4 0 a k zammms <t 5 7^ 

tf5n7c7^-7-7FSPl 4 0 b fc^B^§ 0 7 , 
7 yyt-^PFSPi 4 0 ailHRttStrS 
TtKltSPRE 1 tLT^ffll-Scfc^d^^nTV^o 
[0 0 9 8] -777-7-7 PSM 4 Oa^ilUT 

T s iinC^$^§7tKllff*fcUTti, H9 71UT 

V^Ct^7t5 0 

[0 0 9 9] 77, 7^7-7-7 mi 4 0 bt7 + 

[o i o o] mm&m m <Mmmmmt 

bTt7 H87M7Ttuab7fc7i:^«t7§c:i:7 
7^t)7, P/fS7?§«73-T7y7ffl7^1 
5SKtt^#7§+H#f*t^7i($7, %7fe*?7«7t 
ft«MH^lhLT7yt-7-7KSPl 4 0 a« 
L, Lfr5&£, 7tS^tt7-7FifM77t)77MH 
SrifihbT, 7^7-7-7KSPl 4 0 b7?7^7§c 

[0 1 0 1] IT7. ^7^ ] : *7e-7±77f71:77tM 
. . . - 77 

JTFSfctt^U 777- _ i^irs 
7t^%7fe*?c?)SffiCaS$7, $ B777777tE 

$ J: 5 7 L T 17 0 
[0102] CO <t 5 a+HlfSPR E 1 Sr^ttS 

H9 7lLTtu^Lfe75^a7^H^1i7 
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[0 10 3] 2|£^K<tS|g5©^f^^Kl 

; ^^§;:r ' . . . 

1 g« 1 0 0 E fe, y - F7WA^yffl LED 
[0 10 4] *Hf*fj£fc^Tii, ¥#TO3S?9 0 

o^^ffi^n^sPF Ltfe»£nTv^5o zmm io 

[0 10 5] *M{»fctf§7MS5ABfc, H7fe* 

[0106] co&5%mmAB%mf%c£\z& 

[0 10 7] *%^K«kSj|6 0iN|ft^^B 
£^T!£0|75o HI 2tt, W;fCi:§fg6?)¥# 

f*%)tS» 1 0 0 F fe, ij - F7 [s-2±$47<7) LED 
[0 10 8] *M#$j£^m ¥«ft%7^?9 0 

0 c^^ffit^gMP f l # sa«£ tir zmn 
r e 1 wmi h n, mm 1 4 0 c <t 5 &ih£ nt 

[0 1 0 9] t-HtirJ'i t TtKMSPRE 1 £k 

■ tfrtii = a - - r n 10 1 xmmu fffi 

, c o i - 7^1 irr 1 1 t, *Hf#«^T 40 

(4, ^^n^?^7-»3o l«\ MR? 

9 0 0 ^Kf#PR e 1 t£7)^o^rati, ifiiant <t 

[0 1 1 0] £fc, ft&ffflJRE 1 £tm tujSLft 
[0 111] C0«fc5&ftg|*S$RE l^tSctt 

[0 112] *^fi:«t5B7©^f^^Kl 50 
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£^T«f§ 0 Hi 3 ti, *^t±§®7£^# 

ftaiilOOGfe, 'J-K7t— X>#-f7°GDLED 
7X^$5o ^HfWJC^TS, H7£§l74H8 

[0113] ^jefev^a, w*Mi79 0 
oat m& t»3&5W±!£fe©felS?^l-5 

*fcf, GaN^LEDfflffc ZnSe^SiCS 
[01 14] *Mft#j£fcvvni, ^yt-t-^KSS 

1 4 0 at>mmwAB tLrm^rir^o 0$ 

Ttl^ffiABcDffco^m H7 

KmbTmi>Tct%t)-?&% 0 g/c, H^o/c^jcDffi 

Efc, M;LC 77^-t-;PK*l 4 0 btfe«X 
SJ^POTTfetW A B t LTmtZ i 5 £ 

[0115] jsje, #%H^£5i?8®¥3i{*%7teB 

tC-OV^TItt^-rSo HI 4« s *^K<tSH8^# 

ftlDtgBl 0 OHfe, iJ-K7U—A^'l'7 0 CQLED 
^y7T£5 0 *Mf*fJfc^^Tti, H7S51H4H1 

[0 1 16] *Hf*fjCfe^Tfc, ¥^{*%}t*?9 0 

oat M^a; »ma5§^a^ei©^®"e%7t7§ 

^#ft^7t«?l?«5, ^^Slfflti, HI 3ClLTtu 
3ffiLfci:fe!3^So *BC, *MftMCfe^Ttt, ¥ 

#^7t«?9 0 0 a (D±mmm^)fm.mA b 

ibWBn, «flll 4 0£<fct)&ik£nT^5 o 
[0 117] *MftftjC*5^§M2SPABfe, ;l§7t« 

^^tH$nsnja7t»2«2^7t^iirsei^w 

^V^ny^^7^;l'^^UV (^fD iivYy^iV 
^^fflV^S 0 ^W^Q 0 0a ^T^fftUXSPA B 

w 

[0 1 18] c^i^^MXSPAB^tSCiiCj: 
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[0 119] *^KJ:S|g9©^»ft%^Kl 
K^TMmZo HI 5ti, *%H^tj:§|g9£7)^# 

1 0 0 1 1>, y - F7WAW^ LED 
[0 12 0] *M{;»fe^Tfc, ¥iH*MR?9 0 10 

y m 140a ^agga^tt^wfsjtgw 

SPRE 1 tLTt^nTV^o OSD, ftK&SB RE 

fe, t^WRE lCDPIfflCoVTtt, 09CiLTfu 20 

ff , 7 9 KW 14 0b £ feTfeHlifgiJ^^iP U 
T)tMlf*RE 1 tLT#ffl1-5ck5tLTfeSV\ 

[0 l 2 l ] mmz&%B l 0c7)¥#f*^S 

l 0 0 J fc, K7WA^7V) L 

Hi 3£K0TM^0fcfe^t^-©gp^a^-^ 
#fctfLTl¥ffl&#$(i#(B'r5 0 30 
[0 l 2 2] fc^ftfflEfe^Tfc, ¥#ftlS7^?9 0 

¥*ftS£fc*??£t>, Hl3CMLTtu 

^7 1??9 0 0 a«±tMlS«'K(?)7tkWSPR E 

[0 12 3] 77^7;#ggRE 1 

" 7tLi = V r?7 10 i ^mgftru ^ 
ft/i' * $ -n 5 miTt 7 i 2 7 7 ®5 ^ 7 ft i- 

#77 3 C <D £ - 7^17: i: L T, *Hf#«^T 40 
(4, £V7n7 7 757-^UV GKflSO 

l l^^raa, ««l£7 tu " : :-- 
v\ 

[0 12 4] C0i;?&7KftgPRE l^tSclt 
£oT£k Hi 5 7H7TM$bfci;5 W??)SiJIS: 

[0 1 2 5] £7, H7~Hl 6£(i, FF7Wi 
7 7 77) L E D 7 yy'Wm Lfc A% C n B 50 
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^ff^-rsct^fi:, mmmmrn csmd) ©led7 
y7^^-0fi^a«¥#ft^g»to^T, 

[0 12 6] *^777H 1 1 7W*5§7tg 

gt^TMH^- Hi7a tmx hi lmm 
kmmmm 1 o o k t , y - k 7 ^ 7 

, OLE e£S **l'*M7 1 Hi H7 

Ki|LTM$L7fc0ira-7g777a^-7ffWf 

[0 1 2 7] T^77;ib:t < :ti 7*7%+?79 

0 0«7t*5 LBt 7R]17:MM^F L Iffcgf^R E 

1 itfEBsnTv^o $57, ititi 4 oa, 
Ke^wrs)fctWA b t LT#ffl-rs«fc? KIDS* 

[0 12 8] rM^SPF Lti, ¥mm$&9o 0 
[0 12 9] TtSSWR E 1 li, f|ft:^?9 0 0 

M&.t>mbfc&£mMKm%mmR e i 

[0 13 0] TttWABtt, 2^7t^llt, l^Jfc 
1 4 0 £jft%<DfflkW.#%ffl(.Z o i: £ <t (3 , 

v^Tt, h i KWftbTcgmmmcwt%m.imA 

[0131] ^mnfc&fttf, ?sg^ft»F l^eut 
scttatj, w*%)t*?9 o o^b« \^mm 

F L^llLTilffiLfc 1 ^7fe^«TS#LT, 
iS^ftSPF L£#tfM7ci:^T*5o XLO&^b 
TM^ntz 1 ^t(4, Ml^SPF Ltm 'TMUfEJl! 
*tl, 2^)t^LT, MtSPRE l^JifSo 

sg^ftSPF L^^£f:,'^7^gp RE i -mm 

[0 13 2] TtKHZfiPAB^J-SC^Kcfc 
t), TfeEltSPR E 1 SrglL/c 1 ^Tfe^WXtT^g^ 
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[0133] mimm^mmmmm 
mm^v^mm^iwiw^^Mmt^o hi 8 
a, mmwm^mm 2 commmm^mtm 
m?Mv&% 0 mm^Lm'mmfmmi so a 
a, mwm. (smd) vy^j i^sns 

^ mm 1 e o©^^ffit^^ft?§7t*?9 0 0 
mvvyiztixvzo ^lt, %>txm $m 9 

[0 1 3 4] H 1 8t^Lfe c fc5ftS«^-Y7°C0SMD 10 
777°1 5 0A£*5i^Tfc, jfcgg&ggFL, 7feH#SP 

re k mnimAB%mf%ctKkmi7mL 

II 90 tLT«t§o^^t§^ c«:fctf 

II I 9 0cDgffltg[Jf*©»^§^ti7^;l'^£LT 
[0135] 0 1 9 &\ *^SM«5f!3£)¥#ft 

%)ts»2ooAa, TO>t§yj mzft% 20 

^#f*%7tgST£§o T&fc^s ffl%m j ^B2 0 0 
AKfe^Tti, U-P • 7\y~L,2 10, 2 1 0£, ¥ 
*f*%)W?9 0 O^^tl^tlV^y h^tlTV^o % 

lt, ^n^n^^ttSBfc*?^ hi^2 2 ow* 
7 7«P0rt*^fe^T, msi2 4 ocitJt-^F^n 

[0 13 6] ^n^ft«W*%7fe*?frBtML/c7t 

^ mi^«2 2 oK&vfcmftr, m&ofttm^ 

[0137] a 1 9K*itz£5%mmm<D*wb% 30 
7tg«2 0 oAt^Tfc, mmm u mm 
re k m.nmAB%mi%ct^£vm\ umi 

[0 13 8] H2 Oti, *IISMW§Jg4«¥#ft 

77 - -^ifitf^p >- mmmLtt*m# 
12 soAti, rK-Aa t&^ns 
##^+^« :t 2 ni ^ -73^*2 5 0 

9 0 0 m &r 5~io fiee ? 7 y f * 40 

r <t "9 u - k • 7 w a 2 6 0 (omzmtttrng 

ifl|2 9 OticD^- ;I/K£ftT^5„ 
[0 13 9] C0 t fc5»F-AS^ft5g)t^g2 5 0 
A (4, ^0¥^£^?^i&LT^«T\ mm 

[0 14 0] 0 2 0£*Lfc<fc5£FW^¥#ttfS 
7^82 5 0 AC^Tfe, ifclg&filSF L, ^ffflJ 50 
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re k fmmAB^mmct^x^mi 7imb 
Tmbtc^mmmmtmmv%mm c tt/x 

[o 1 4 1] H2 ni, t-mmmximmsmm* 

g«3ooAti, n^v^yym 

7°J £&£n5fe00g$®M£SLfcfc0?&5 o 7 

■b^ yhmmmmt &m*£mt%%mm?& 
5 0 -r *«3 1 o(D±^mmmi L 9o o 
-* - <_ r_j -t , +ffm?f9 

0 OfrBMJSftfcTtti, ESfi3 2 0£± DHiten 
[0 1 4 2] 02 1 £*L/ci;5&7-fe7^yF3^# 

ft^7ts»3ooAKfe^Tfe, ; mmmL, m 

fiWPR E 1 s Jfc&iRW A B SR^S C fctc <t D 0 1 7 K 

#?*«„ 

[0 1 4 3] 02 2(4, *«MM§I§ 6 
%^ft^t1jiS0-e$So ^0^^Lfc^^f*%)t 
SS3 5 0 At>, r7-fe^yh^j i:^$n 

• 7WA3 6oe^yi«sn, y^rtc.ttjfiifgo 
zmmt, sums i oK^mtn, mms 

[0 14 4] RZZK&LTt£5i3;H*?*-yhmm 

fom,m3 5 o Atfc^Tfe, $mm? i, m 
am e i , mwmA b *m%c tK^wnt 

[0 14 5] 02 3S, 7 

r l e d 7 y-f , -^mst , r • * 

H»7«S 0 C« t fc?^W*%)tS»4 0 0 At^fe 
V^Ttt, BfgOSESSVttU-K • 1 0© 

4 4 Otcfct)^ ;i/K^nr^s 0 
[0 14 6] cC0J:5a^#ft|g7tgM4 0 0 Ati, /> 



(16) 

29 

[0147] H2 3x.*LTM%¥mmgm4 o 

OAK^Tfe, IHH^FL, ftgffSPRE 1, ft 

«\ ¥Hf*Mfi?9 0 O^iK^SJIiHtM* 

Wei 5 WM^Tfcgl^ 
[0 14 8] $ft„ M^5igg0 2^7feS]6StmT5ig^ 
^SSP F L £tK5 C i: £ i: »X ^ft^t^Ttfe^^flJ 10 

£k fl 1 tilt IM^^fttf 

If f iftii -J ^g'i^-ttSci:^^ 

[o 1 4 9] H2 *mmm£$&%a<D*m- 
%mmmtm$mx&%o mm^mmtbT^b 

y§y]y-+f 4 5 0 AKfe^Ttt, XfA4 7 O^ftSSP 20 

fm^o^mu^i, t-^ffl©S)t*?4 7 5^ibb 

Sft- W*^7tl?9 0 OcDTfeffi^St-^TtSi 
5££ftT^5 0 £fc, 7rA4 7 OcOElSPtt, ^7 
4 9 0££^±£t7 W^7ta^Dffit^4 9 2^ 

So 

[0 15 0] 02 4£*L/c£5&^7SWTOI 
f*%)tS»4 5 0 Afcfevvtfc, SMgjfttfF U ft£ 30 
WW RE K MWA B fcRW-S £ £ <t ?> H 1 7 £ 

Mbm^bmmmmmtmmvmzmc t 
[o 1 5 1] Ki:, *«7Hi immmtbT, 

Um^i F L .. i - ^ Inl'R E 1 , MXSPA B £«t* 
fc^«ft^7tS»^£O^T, WfftBIl 7-02 4 
£M{*M^MSUo-::)IfeH.gb/co ^7 *HH^H 1 2 

a, tujt l ft® 4 mmms t ?r- ^2 ■ -hxm 

R E 2 7tl . z^mm ' g«£jg&T5„ 40 
[0 15 2] H2 5 ti, 1 2^SSJg&£&§ 

I - n^-g ^ 1,11 1 17 ^ 

HK^Lfc^ttl^B 1 0 0 L a, nj - K • 7 1/ 
-A-777J <7) r L E D v y 7°J T$5o MT^L 
■■:^mWH- : :,m 1 0 0 L fy ^777 ; r7 7-y-^ 

-77" = AB ^>B+5ftTl^ 0 ccn, H17£ 

mbxw£btcmfmmtm-m^^x^ 

[0 15 3] ^Mltfe^tit ¥i^«*?9 50 
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OO0T«7 £^7 ®2 0t6E^RE 2* 
nTV^S 0 C©5tgWaPRE2tt, ¥3§ft5M?9 0 

o ib^sm^nfe i ^Tt^swtT, mmmm f l 7 

XI^*§SfJ5r#T§ 0 7&t>iy d?U5«?J§f 
aPRE2^J-SCi:e<tt), ¥I|{*MS79 0 0^ 

b'j-f^wai i Qffl£.mmti&i%mm< 
5 ^jgwgPR e 2 ^m^ta, m&mm? 

9 liij/'rt 1 K • ~ I " 7 1 1 0 7:yyy77r7. 1 7 
Rl r I 7 ,M 1 1 Ztm 

muzx^z#%<ittfx%%o zm^tbT, i 

[0 15 4] TfeSWSPRE 2 0Mft«S*^tLTa, 
5 ttf$ L fc 77 7 f&WSi 1 1 % C t K <t t) , ¥W# 

mm?9 oo^e H- yv~L \ 1 otjt^^ 
n& i iKmMvmmx^mMm l tcM-r c fc* 1 

^ aft7;P5-^A (a i n) tmteyWL (i 
nN) , mMywht7)\>^~^h'$wm 

[0 1 5 5] Sfc, TtKIMRE 2 fl, dCD<t5^;iS^ 

i s»citta< , 2 ^mmbrm^Kmmt 

S <t 5 ^K*^^ s tM^^SP F L ^ 5 ij - K • 
1 O0^fcatB$n§2^^*S<H 

5 J^EI^tt, 77 >y 7^I^T lift < , ^Haift 2 

[0 15 6] H2 5C^LfcLE 

D7y7°tPS/5?n^\ -rft^-B, hi 8~H2 4t 

[0157] mn, jfmnm \ 3mmmmK^ 
rmmt% 0 mmmm^isv^^ m&bfcmsim 
mm/ok? % 3 Qftmm e 3 m4 mm 

[0 1 5 8] 02 6(4, 1 3mmmm% 

HtM^ bTc^wfommm 1 0 0 m a, r v - p • 7 

• ^^7J 0 TLE D777J T?£§ 0 
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[0159] mmm^V'X^ *wffim?9 

[oi6o] ftmm e 3 iSOT?i4^*-rs# io 
^ta, ¥mmm?9 o oa^stasnfc i 

[oiei]-^ mmRZ3&, mmmm 
oav^ta, l^jto^aB-f, 2^ta2cDisg 

§0 £?)£5%£EW4, mil <9tM 

<t 5 %yt&m r e 3 t? h/vt. ^©pupaiJ©* 

*5«fc5££5 0 7feH^RE3£D|flP^Sfe 

[oi6 2]^, xmmmt,, a 2 et^b/eL e 

[0 16 3] 4©ms«^fi:o^ 40 

Tff HEj ' t-n 1 -t -T, t _ * 

r ^r, £ % 4 ©ftgUSPR E 4 

?9 0 0 tmmmm l ^©ra^^So 

[0 16 4] 02 7(4, *HH|c?)® 1 4HSMl£||§ 

H l fc^^ft%}t=g» i o o n a, ■ — K * 7 

V-L - $47°] <0 r L E D v "77° \ T£5 0 ^H£^ 

mmm l, m^re k fccttfTtraisABtfc 50 
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0ll#T^«-BftT^5o LcTfe, HI 7£HLTfu 

[0 16 5] H« +^ -^Pf-fSrRE 4 a, ¥ 

lpm)tX?9 0 0 7>5ffi^K 

mmzmmmm < , 2 mmmmmt 
mmRmi, ®mf, mire?? mmmm 

[0 16 6] $/c, Lti, 

[0167] $/c, t^hi^re 1 a, mmm^ 
mmtm 2 ^£MT5S^*^fg<, 1 xmcm 

[0 16 8] jtt^SPA B 1 ^7t£^0TSV« 
[0 16 9] *l«t«ml ¥*f*%)t*?9 0 

ojfpBam^nfe 1 e 4 ^iiots 

1 7feH#sPR e 1 tc«t 13 Emtimmm 

^ffiF LtS^nSo )tMWRE 1 fellt 

[0 17 0]-^ M1»PF LA^ffitH*nfc2^ 

7tcD5-BT7teH«tsPR e 1 vm^mirMm, 
nfc2%m ?%~e¥mfomm?9 0 0 c^^tM 

Lfe^^tt, TtSWSPR E 4 tJgttefU 
WFL, mMBR E 1 fcitfTtMSPABSrllb 

[0 1 7 1] r&t>%, mtmnz A^mmvM-E: 

£5^ti, *#f*IS7t*?9 0 o^yMC 

r^x cmmi7 t-^rm- r 1 -m- r 

7^? „ V.+WRE 



(18) 



33 



[0172] $f c , xmrnrnt. M$b/cjgi 2 us 
f*H7^?9 0 oftmmzm 1 

A5«5„ £fc, *M»«7 Hi 3IM 

mn^MftAz-ymmhT, ®MK&m&M& 10 
[0173] ^mwmi 5ffmmmm^^ 

[0 17 4] H2 8tt, *»C£§Bli^f^Se)JI 

*LfcB«ig*g«5 0 0 Afc 7tH*5 2 0 i:, Wft 
«S5 3 0 £&$5 5 0 ^{jf;l5o 
[0 17 5] JfcigSPS 2 OS, F/rS©^7tX^7 h/^ 20 
WT§W*5l7tl?9 0 O^TfeHtbTii^ 
*M5 2 2 £j:D*#ft%7^?9 0 OA^c^Jt^ 

[0 17 6] 5 3 OS, «Eft£<fciJJto 

0 t&Tit fiijfeK 5 3 1 m 5 3 9 mim&m 5 

3 6:Vv1^ u. ; .TV-«, }tH«5 3 6 « s ®fg*§5 3 

4 i:*f|Rj«S5 3 8 f:©|BIt:ftS©«£E^ffiAn'rsc t 

« 5 3 1 Rtf 5 3 9 £#KftM LXmW&^MWi^ 30 

5 3 5§frLTF/f^*J±*m^n§o ZJvfy? 

m^53 5t #s • igsn * #m cm 

1 M) SpS*?^, 7j<*lt7 ; e;V77X • yy ay| 

(TFT) SH»§ct^*§„ 

[0 17 7] ^SP5 5 0 ifHjffiS«5 4 2 t^Tffi 

£ $ mtm f l i ~ 3 , ftmm r e i ~ 3 , mkw. 
spab 1 ~3 ^ia»?nfe*^wr§ 0 agg^iapF 40 

Sfc, igMSSSPFLfi, lHjM«5 4 2?)i:TOB 
[0 17 8] C0cfc5ftfflmt^B5 OOAtfe^t 

a, mm 5 2 oA^mwLfeTfett, sots 3 otfe 

V^T, «b b b* 5 3 6£MP$n§MF±tfSUT, If*® 
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WT5 2&7fc£g&Sft5o W*f& F L 1 fCfcV^TH 
#§k F L 2 ^fcl^TSgeu F L 3 tfe^t(if§t 

[0179] znmmmmw 1 1 ~3^&stti 
^n^TfeE^s, i:feTOi^ti, 2Wt<D&tm 

[0 18 0] £5fc7 TtS^SPRE l~3£jgiSLfc2 
^ti^'ftMRSPAB l~3£AlfT5o ft® 

«spa b 1 ~ 3 a, %ri%m%<r> 2 ^tMI U 1 
wmmLtvi.'^^./a^^^-rz n-',n. a 

B 1 t±Sfic?)7ft&S!U AB 2 tiSfea))M:llU 
A B ! : i 'mm^^i r<o-t ft, ^>M)<:, I 75— 

[0181] *m«mt )»w*%ftiR?;& 

[0182] *^tte^Ta, siWPfcft 
tWRtt^#i-5}tMif*R e ^>mmAB % 

?*S 0 $fc, iS«^S»5 0 0 AcDMl^SPF L 
l~3©ftAf», H4lc/ct±Hl StCMOTfJ^O 

feJ:5^4©JtSSrtPRE4 3£IS:^S2:i:tc«ti5, » 
^ftfiPF L l~3^5IStiJ$Wc2^^M#tT, 

[0 18 3] -ItUT, ^cD^SlTte^JIfcU 

feio. a 4 v^m t f t m^mmm^^mm 

Htf L E D tTO^Sffll "-linAT^e 1 

[0 18 4]$fc *%^£inil iI»F 
[0 1 8 5] S/fc, ^*0lg«7feSft2i:l:t«bT0 

2 ~ 3 . 5 7;l, h eg^BMMJETf ^ftMS,S7 tl 
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[0 18 6] *mm&m, mvm^m 
m. - 1 ^ a .. s m ' ^ ..x <i>. : > ) > ■ymM * _ c - 

hl ; P'l T i 3 ,-jt -ft ?MfiT 

■f-*-'-:^s? .. s - ^ ,'• V- - : -. ;3f r^ffl 

7km >^5ct^5„ foT, <k5B« 

So 10 

[0 18 7] WJ£inC Blt^iS?) 

[0 1 8 8] *%HJCina\ fMBB-fclRLht 

[o 1 8 9] 3 mm^^m, mmrnm 

[0 19 0] #%$£<fc5H«^^«0£3PJ 30 
Ko^TWRtZe H2 914, W^tiSBH^S 

W^Lfcfif^SBS 0 0 B fe, )t«SP5 2 0 
^ WtW> 5 3 0 fc, g&SP5 5 0 Lfr> 

0 0 ktit^t, ftU$5 2 0 t, p7t*5 3 0ilt7) 
BK^tS 5 5 0^ IBBS.fl l l a TSv: 1 cl 

tu^L/cg»^»5 o o a tmmmftKtt, 
[0191] mmm^ns o o b ¥w$- 40 
^bT. zr&m&m l i~3£mt& 0 x% 

fifl l : r ~ l l a B 1 ~ 3 K AJtT 

[0192] 0 2 9 £*LfcM«S*ig©5 0 0 B £35 
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*f5CfctfT£5o B«^g«5 0 0 Btfe 

i^m ^ft^)t*?9 0 ofrmmtitcmm% 
Iff) 1 &jfcb\ sMgsisnT, ± >o w&mo 2 %ytt 

5 3 5 ^ftcHM 5 3 6 2 A\ 1 $&tl!& 5 

septus ttT&ftirs ^ 5 ^fife^mr § c ^ 

[0 19 3] 

immm timmbfc^mm^ 

[0 1 9 4] i-fc, *%^cimi fflV^^ftK^ 
SftSdfcA^So fflift # (R) , S CG) s » 

(b) <ffifflm&ftM.m$bT, mm=?ic^^ 
nits &&mmt%:mim%cttfT%%o 

[0 19 5] ^HJuinC %7tMl^eC 

U ^M-r5iMA^<^5o M^C #fe£ 
fcV^T5S)fc?*SfeJi)tCl±, A 1 G a Asl^ffl 
V\ Sfet^TJiG a P^#R Ife^tfe^Tti I 
n G a A 1 P^WBs Wfi^fe^Ta I n G a N^#S 

.tntfs ^mm^bTMmmm.^m'smit 
[0196] *^e«tn^ m^mm 

[0 19 7] ^HB-iml )tg|MRE 1 

^Eg-rsc: fc£<t t), igg^^SPF L i 3 1 L c^i* 
Lfe 1 ^)t^im«^#LT, IS^SSP F L m 

T, TfcEWSPRE l^lMTS. «I»F 
L ©TttHi^KlTtKWap R E 1 ^EMT§ c t £ <fc 5 , 
1 WM^itT § i: i: fe &mm F L ^1 
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i t/c i w&tm iT^mmmmz c 

[0 19 8] 3; ft, #£$lC<fcnfcf, Mt9AB^ 

^ § c t & 5 , 7tH#sp r e i %m ofe i wtm. 

[0 19 9] £fc, HWSPRE 2^ 

tf§ £ t £ j: "9 , 1 F L £ 

[0 2 0 0] * TtHWSPR E 3 

ftHS^ R E 3 <D PwTOS&T/h $ < Jgjfcf SdfcfcJ: 

v\ 

[0 2 0 1 ] *^£<tn(f^ TfeKllfSPR E 4 £ 

?M^*FLC^T«^^$ 30 

[0202]-^, Wj^mi ^©»^fg<H 

So 

[0203] c(j)^5ic, ^mm^mi, tmmm^ 

Tmw$c?mtz#% c tm^^mmm^ 40 
m m 1 1=1 a ^fsi^gftts c 

1*± - " 't 
[Hffi«l*^M 

[0 1 ] *»c±§Jg 1 coHffimit^§*#*IS7t 
*?«§fl|J^M*TS$Tffi0?,B;5 o 

[0 2] mm^^m 2 ©nMM^^iift^ 
[03] mm^^m3mmmmm^m#-m 
[04] *mK£%%A<ommmz?mm?t 50 
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[05] Ma^5, T sf^-:--^^ 
[07] *^£7)SSmi£«S¥#ftlS7fegBSrgt 

[08] *mi£&%m2v>¥mmmmmtm 

[09] #5^£«fc5}g3 0¥^8^«£^8lffi 
^S0T£5 O 
[010] : > o m 4 ■ f a nrt#B ± It'i 

[011] *HHjcj:S®5(7)^##:^7tS«^T»f 

[012] WJ£J:§®6^^#:|§7tg«^Tif 

[01 3] *^Ci;§^7cr)^W*^S»^t« 

[014] *^Ci;5^80¥W*?§7tS»^t« 

[01 5] *mK&%m90)¥m»%ftgm*%?wt 

[01 6] if.mm^'M\ Qvmwwmm^m 
mmmm^o 

[017] wj^sjg 1 1 o^mmmmmt 

[018] #&803! l l 2 <a¥*# 

[019] *%^fi 1 1 MMmmmzw, 3 cd¥*# 

3iBfcigtI£^f KEYSETS 5 0 

[020] tmmm 1 1 iwim§i§ 4 

[02 1] tmmm\ iiiw^5^if* 

[02 2] *%0^f? 1 1 iwiwsf? 6 

[023] *%^jg 1 1 mmm^mm 7 « 
[024] immom 1 1 hjimi^^s^ s mmw 

[02 5] *^£7)®1 2HimitfS§^#f*%7tg 
[02 6] 3*Stmit«SW*%7t^ 

[02 7] *m<D%i immmm^mm#.mm 

[02 9] #^£«fcSB«^g»©gJ^0ii£& 
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[0 3 0] mmmmm^mm^mmmm^ 
10, 900, 9oo* ^mmftmj- 

1 2 77777SK 
1 4 Av77M 

16 niay^ni 

18 n#77Fi 

2 0 

2 2 pi^77 fl 

2 4 pifey^Mi 

2 6 ptJSS* 

3 0 mm 

3 2 ^yfr^'^F 



(21) ^|fW 1 1 - 1 4 5 5 1 9 

40 

* 3 4 n^MS 

1 0 0, 1 5 0, 2 0 0, 2 5 0, 3 0 0, 3 5 0, 4 

oo, 450 m^mmm 

1 1 0, 1 2 0, 2 1 0, 2 6 0 
1 30, 3 3 0 777 

1 4 0, 1 9 0, 2 4 0, 2 9 0, 3 9 0, 4 4 0 $ 
111 

1 6 0 USSftf 

2 2 0, 3 2 0, 3 7 0 Hftft 
10 4 7 0 7tA 

5 00 Blti^Sg 

fl ftmm 

RE1-RE4 TtHltSP 

ab mtuzm 





